A Camelus dromedary is an essential livestock species distinctively adapted to hot and arid environment. In Ethiopia, they contribute very constructively to the food security of pastoralist households. In spite of this contribution camels are found to be affected by a large number of bacterial and viral diseases. Camel pox is one of the most important infectious and contagious viral diseases of camels in almost every region where the camel is reared. The disease is caused by the Camel pox virus, which belongs to the Orthopox virus genus of the pox viridae family. Camel pox has a considerable economic importance due to high morbidity, relatively high mortality in younger animals, loss of body condition and reduced milk production in lactating ones. The disease is transmitted through direct contact, indirect contact, and insect vectors. The clinical manifestations range from in apparent infection to mild, moderate, and less commonly severe systemic infection and death. The disease is characterized by fever, enlarged lymph nodes and skin lesions. Young calves and pregnant females are more susceptible. Tentative diagnosis of Camel pox can be made based on clinical signs and pox lesion, but it may confuse with other viral diseases like contagious ecthyma and papillomatosis. Therefore, confirmatory tests are needed. The routine laboratory techniques which are commonly done for Camel pox diagnosis are transmission electron microscopy, cell culture isolation, standard polymerase chain reaction assays, immunohistochemistry and demonstration of neutralizing antibodies. Treatment is often directed to minimizing secondary infections by topical application or parenteral administration of broad-spectrum antibiotics and vitamins. It can be controlled or prevented by vaccination. When inactivated vaccine is used in endemic area the animals must be vaccinated annually. The objective of this paper review on Camel pox was to review available information's on the epidemiology and diagnostic techniques and overview on its public health significances and economic importance. In addition, priority should also be given to researches that help in deepening the understanding of epidemiology of the disease and developing assay, rapid, and accurate diagnostic technique should be needed that can be used at field condition.
INTRODUCTION
There are approximately 20 million camels in the world of which 15 million in Africa and 5 million in Asia (GLIPHA, 2006) . In 2001 the total camel population was 19 million of which 17 million were dromedaries (Camel dromedaries, one humped) and 2 million were Bactrian camels (Camel bactrianus, two humped camel) (Farah et al, 2004) . Ethiopia possesses over one million Camelus dromedaries mainly distributed in the Southern, Eastern and Northeast regions (CSA, 2008) .
Camels are the most capable animal species in utilizing marginal areas and in survival and production under harsh environmental conditions (Schwartz and Dioli, 1992) . It is a symbol of human survival in the desert forming the core of culture and agriculture of the hot dry areas of northern hemisphere (FAO, 2001) . As the world expects increased global warming, the camel would perhaps be the most favored animal to develop (Ahmad et al., 2010) . Many pastoral groups and communities in diverse ecological zones throughout the world are depending on camels for their livelihood. This dependence consists of utilization of camel meat, milk, leather and wool, exportation of live camels, uses as an important sport and tourism resource in the Arabian Gulf countries and lastly the use of camels as animals for packing, transport and riding (Snow et al., 1992) .
Ethiopia has one of the largest camel populations in the world, in which they are kept in arid lowlands, which cover 50% of the country and home range for over 2 million pastoralists (Getahun and Bruckner, 2000) . The most significant merit to perform in areas where other livestock species do not thrive and perhaps do not survive are attributed to the economic use of water in almost all metabolic functions and wide range of feed resource utilization. In mixed species the camel feeds on plants and parts of plants that are not eaten by other conventional livestock due to its size to browse the highest strata, thus reducing competitions and enhancing complementariness. However, these potential merits of camel have not fully exploited because of pathological limitation (Wilson, 1998) . Camel pox was initially described in Punjab, India, in 1909. Subsequently, outbreaks have been reported in many countries of the Middle East, Asia, Africa and southern Russia, where the disease is enzootic. Of note, Camel pox has never been reported in Australia, even though camel farming is practiced (Wernery and Kaaden, 2002) . Camel pox is one of the most important infectious and contagious diseases of camels in almost every region where the camel is reared with the exception of Australia. The disease is caused by the Camel pox virus (CMLV), which belongs to the Ortho pox virus (OPV) genus of the pox viridae family (Gubser and Smith, 2002; OIE, 2008; Duraffour et al., 2011) . Approximately 25% of young camels that become infected will die from the disease, while infection in older camels is generally milder (Fenner et al., 1993) . Although rare, the infection may spread to the hands of those that work closely with camels (Carter and Wise, 2006) . Camel pox has a considerable economic importance due to high morbidity, relatively high mortality in younger animals, loss of condition and reduced milk production in lactating ones (Azwai et al., 1996) .
Camels were formerly considered resistant to most of the disease commonly affecting livestock (Dalling et al., 1988) , but as more research was conducted camels were found to be susceptible to a large number of pathogenic agents. Outbreaks have been reported in the Middle East, in Asia, Africa and in the southern parts of Russia and India. The disease is endemic in these countries and a pattern of sporadic outbreaks occurs with a rise in the seasonal incidence usually during the rainy season (Mayer and Czerny, 1990; Werney et al., 1997) . Even though a handful studies were conducted on Camel pox in Ethiopia, the occurrence of the disease is frequently reported by field veterinarians and camel herders in different camel rearing areas of the country; indicating that it requires frequent epidemiological investigation with appropriate diagnostic method. Therefore, the objective of this seminar paper is:- To review Camel pox with particular emphasis on its epidemiology and diagnosis.
 To give overview on zoonotic importance's and economic importance.
LITERATURE REVIEW

Etiology
The Camel pox virus that causes Camel pox is an Orthopoxivirus virus that is very closely related to the Vaccinia virus that causes Small pox. It is a large, brick-shaped, enveloped virus that ranges in size from 265-295 nm. The viral genetic material is contained in double stranded linear DNA consisting of 202,182 tightly packed base pairs. The DNA is encased in the viral core. Two lateral bodies are found outside the viral core, and are believed to hold the enzymes required for viral reproduction (Gubser et al., 2001) . The Camel pox virus most often affects members of family Camelidae. However, recent studies show that the disease can be transmitted to both humans and arthropods (Jezek et al., 1983 ). 
Physicochemical Properties
Morphology
Camel pox is a large, brick-shaped, enveloped virus that ranges in size from 265-295 nm. The viral genetic material is contained in double stranded linear DNA consisting of 202,182 tightly packed base pairs. The outer envelope consists of a lipoprotein layer embedding surface tubules and enclosing a core described as biconcave because of an electron microscopy fixation artifact. The core contains the viral DNA and core fibrils, and it is surrounded by the core envelope and a tightly arranged layer of rod-shaped structures known as the palisade layer. Between the palisade layer and the outer envelope are two oval masses known as the lateral bodies (Gubser et al., 2001 ).
Replication
The Ortho pox virus that causes Camel pox behaves very similarly to the virus that causes Small pox. After the virus attaches to a host cell, it injects its viral core (the shell containing its DNA) into the cell's cytoplasm. The virus carries DNA polymerase which is used to transcribe its genes. Eventually, the viral core dissolves, and the genetic material is bear within the cytoplasm. When all of the structural proteins have been produced, viral assembly takes place. The newly formed virus particles can be released during cell lysis, or they can derive a host cell produced membrane and be released via budding (Gubser et al., 2001 ).
EPIDEMIOLOGY
Susceptible Host
VARV and CMLV are restricted to a single host, humans for VARV and camels for CMLV, in which they induce a severe disease, while other OPVs can infect various hosts, including rodents, zoo animals, monkeys and humans. Old World (dromedary and Bactrian) camelids have been recognized as the reservoir hosts of CMLV, although New World camelids, such as guanacos, may be experimentally infected. And also, arthropod vectors involved in the transmission of the disease could be infected (Wernery and Zachariah, 1999) . In general, strains of CMLV have an extremely limited host range. Intra-dermal inoculation of the virus into sheep, goats, rabbits, guinea pigs, rat, hamsters and mice have not been successful (Bhanuprakash et al., 2010) . Apart from camels, the only animals that have been infected successfully are monkeys and infant mice. Even in natural infection, sheep and cows that were in direct contact with infected camels were healthy indicating that CMLV is mostly host specific (Al-Ziabi et al., 2007). However, CP/Nw/92/2 isolates of CMLV in Sudan were able to produce local pox lesions in chicken (Khalafalla, 1998 ).
Mode of Transmission
Risk factors associated with higher incidence of Camel pox have been defined and include the average age of the animals (less than four years old), the rainy season of the year, the introduction of new camels in a herd and the common watering. Transmission of Camel pox occurs by direct contacts with sick animals through skin abrasions or via aerosols. Scab materials, saliva and secretions of affected camels may shed virus in the environment, such as in water which becomes then the source of infection (Wernery and Kaaden, 2002; Khalafalla and Ali, 2007) . Various studies have demonstrated that the incidence of Camel pox outbreaks increased during rainy seasons with the appearance of more severe forms of the disease, while during the dry season milder forms are seen. It is hypothesized that CMLV strains of different virulence may explain the differences in pathogenicity seen between dry and wet seasons, but this has never been assessed. Another possibility could be the involvement of arthropod populations which, abundant during rainy seasons, may exert a greater virus pressure onto camel populations. This idea is supported by the isolation of CMLV from Hyalomma dromedarii ticks. During an outbreak of Camel pox in United Arab Emirates in 1995-1996, twenty ticks were collected from five camels with generalized camel pox. Ticks, processed for electron microscopic and cell culture analyses, were found to contain CMLV. However, the question remains whether ticks might transmit CMLV mechanically or whether they might be a true reservoir of the virus. In the last case, the maintenance and spread of Camel pox would be explained by transtadial transmission (the pathogen is maintained in the vector from one developmental stage to subsequent stages) or transovarial transmission (Wernery et al., 1997; Khalafalla and Ali, 2007).
Morbidity and Mortality Rate
The morbidity rate of Camel pox is variable and depends on whether the virus is circulating in the herd. Serological surveys taken in several countries reveal a high prevalence of antibodies to Camel pox (Werney and Kaaden, 2002). The incidence of disease is higher in males than females, and the mortality rate is greater in young animals than in adults. The mortality rate in adult animals is between 5% and 28% and in young animals between 25% and 100% (Mayer and Czerny, 1990 ). Furthermore, the mortality is influenced by the presence of inter-current diseases (notably trypanosomiasis), stress, age, and the nutritional status of the animal and virus virulence (Al Hendi et al., 1994) . Camel pox outbreaks are often temporal due to the movement of camels for grazing and watering, which results in mixing of the herds and the introduction of new camels into a herd (Azwai et al., 1996) . In most herds, the infection is frequently seen in the young camel crop as the acquired maternal immunity wanes after 5-8 months after birth (Nothelfer et al., 1995) .
Predisposing Factor
Various studies have demonstrated that the incidence of Camel pox outbreaks increases during rainy seasons with the appearance of more severe forms of the disease (Wernery et al., 1997; Khalafalla and Ali, 2007) . This may be due to the fact that moisture may enhance virus stability in the environment and increase subsequent transmission to susceptible animal. It could be also associated with the involvement of arthropods which are abundant during rainy seasons which may serve as a mechanical vector of the virus. The latter idea is evidenced by the isolation of CMLV from Hyalomma dromedarii ticks (Wernery and Zachariah, 1999; Wernery et al., 2000) .The outbreak in a herd is very often associated with weaning or poor nutrition, with fatal severe form occasionally. Disease occurrence is accompanied with morbidity, mortality, and case fatality rates respectively of 30-90%, 1-15%, and 25% (Al-Ziabi et al., 2007).
Geographical Distribution of Camel pox
The disease is endemic in these countries and a pattern of sporadic outbreaks occurs with a rise in the seasonal incidence usually during the rainy season (Mayer and Czerny, 1990 ; Werney et al., 1997). Even though the occurrence of Camel pox in Ethiopia is frequently reported by field veterinarians and camel herders; the epidemiology of the disease is not well studied.
There are only two studies in Ethiopia, one was reported from the Borena area on occurrence of seasonal variations; 14.2%, 0.3% and 0% prevalence during minor wet, major wet and dry seasons respectively (Megerssa, 2010) . Another report was higher than 0.45% in Afar and Eastern Amhara Region in which out of 1100 camels examined only five camels showed typical sign of Camel pox reported by (Demeke, 2002) . 
Pathogenesis
The incubation period varies from 4 to 15 days with an initial rise in temperature followed by papules on labia, vesicles, pustules, and finally formation of scabs. Skin lesions appear 1-3 days after the onset of fever, starting as erythematous macules, developing into papules and vesicles, and later turning into pustules. Crusts develop on the ruptured pustules. These lesions first appear on the head, eyelids, nostrils and the margins of the ears. In severe cases the whole head may be swollen. Later, skin lesions may extend to the neck, limbs, genitalia, mammary glands and perineum (Werney and Kaaden, 2002).
Clinical Manifestation
Clinical manifestations of Camel pox range from inapparent and mild local infections, confined to the skin, to moderate and severe systemic infections, possibly reflecting differences between the strains of Camel pox .The disease is characterized by fever, enlarged lymph nodes and skin lesions. In the generalized form, pox lesions may cover the entire body. Skin lesions may take up to 4-6 weeks to heal.
In the systemic form of the disease, pox lesions can be found in the mucous membranes of the mouth, respiratory and digestive tracts (Werney and Kaaden, 2002).
In most cases, CMLV infection was reported to be relatively benign, especially in adult camels. However, severe infections with a high CFR and blindness are common in young camels, while abortions, still birth, weight loss and reduced milk yield may be seen in adult animals (Higgin et al., 1992; Nothelfer et al., 1995) . The animals may show salivation, systemic form of the disease. Pregnant females may abort. Death is usually due to septicemia caused by secondary bacterial infections such as Staphylococcus aureus (Wernery and Kaaden, 2002).
Postmortem Lesions
There is limited information on the pathology of camel pox. The lesions observed on postmortem examination of camels that die of severe Camel pox infection are multiple pox-like lesions on the mucous membranes of the mouth, respiratory (mainly on the trachea and lungs) and digestive tracts. The size of the lesions in the lungs may vary between 0.5 and 1.3 cm in diameter and occasionally may reach up to 4-5 cm in diameter. Smaller lesions may have foci of hemorrhagic center on the surface of the lungs. In addition, infection of the heart and liver has also been observed in fatal forms of Camel pox infection (Pfeffer et al., 1998 ).
Treatment
Camel pox virus is one of the viruses closely related to VARV. Post-exposure treatment of Camel pox infection has also not yet been described. Treatment of severe cases includes minimization of secondary infections by topical application or parenteral administration of broad-spectrum antibiotics and vitamins (Wernery and Kaaden, 2002) . ST-246 is readily absorbed following oral administration with mean times to maximum concentration from 2 to 3 hours. Absorption of the compound is greater in no fasting humans than fasting humans . Furthermore, ST-246 administered in combination with small pox vaccine does not interfere with vaccine-induced protective immunity, which is indicated by the appearance of takes at the site of inoculation of the vaccine and protection of vaccinated animal against virulent challenge (Grosenbach et al., 2008) . Likewise, combined administration of ST-246 and CMX001 (hexadecyloxypropyl-cidofovir) exhibits synergistic effects in vitro against VACV and CPXV and in vivo against CPXV. Taken together, some of these compounds have good chemoprophylactic or chemotherapeutic potential in treating not only OPXVs in general but also CMLV in particular (Quenelle et al., 2007) .
Control and Prevention
Camel pox can be controlled or prevented by vaccination. Currently there are two types of vaccines, live attenuated and inactivated Camel pox vaccines. A live attenuated vaccine gives long-term protection against camel pox. However, a booster vaccination is recommended for young animals vaccinated before the age of 6-9 months. When inactivated vaccine is used, the animals must be vaccinated annually (Wernery and Zachariah, 1999; Wernery, 2000; OIE, 2008) . The ability to confirm a clinical diagnosis of Camel pox through rapid molecular testing would be of critical importance in efforts to control and eradicate the disease. Since Camel pox affects only camel, its causative agent has no wildlife reservoir and availability of diagnostic tests and vaccines to diagnose the disease and block its transmission; Camel pox meets the basic requirements to be a candidate for eradication (Aylward, et al., 2000) . The Camel pox virus is sensitive to a number of common disinfectants. It can also be destroyed by autoclaving, short term exposure to UV light, and boiling for at least 10 minutes. These methods may be used by camel herders to minimize risk of environmental contamination just like small pox in humans; the disease could be eliminated by isolating sick camels and vaccinating the rest, using either the traditional vaccinia virus vaccine or a more recently developed Camel pox virus vaccine (Bray and Babiuk, 2011).
Immunity to Infection and Vaccination
Immunity against Camel pox is dependent on both humoral and cell-mediated immune responses, although the circulating antibodies do not reflect the immune status of the animal (OIE, 2008). Camel pox infections produce long-lasting immunity in recovered animals. Live-attenuated vaccine provides protection for at least 6 years whereas inactivated vaccine provides only 1 year of protection and demanding a booster after 8 weeks (Wernery and Zachariah, 1999). Among the two commercially available Camel pox vaccines, namely Duca pox live-attenuated vaccine from South Africa and an inactivated adjuvant (IA) vaccine from Morocco, the immune response in terms of antibody for both vaccines (serum neutralization and passive hemagglutination tests) was observed in the second week postvaccination and a booster dose enhances the antibody titers significantly. However, the IA vaccine induces only low antibody levels. All camels vaccinated with both vaccines react positively and produce delayed-type hypersensitivity reaction, with a remarkable increase in skin thickness as compared with controls, indicating a pronounced cell-mediated immune response. The increase in thickness was relatively greater with the live-attenuated compared with the IA vaccine. Field vaccination trials showed that both vaccines induce a weak immune response in camels less than 6 months of age and older than 4 years. This is attributed to the possible presence of maternal antibodies or the under-development of the immune system in camel calves and the occurrence of prevaccination antibodies in adult camels. Good immune responses were observed in 1-4-yearold camels as measured by serological tests, namely PHA which is easy, sensitive and economical compared with serum neutralization. Both vaccines were found to be safe, potent and immunogenic as they induced humoral and cellular immune responses, and protected vaccinated dromedaries after challenge. The appropriate age for vaccination with both vaccines is 6 months (Khalafalla and El Dirdiri, 2003 ).
DAIGNOSIS
The presumptive diagnosis of Camel pox infection can be made on the basis of clinical signs. However, infections of camels in the early clinical stages and in mild cases should be differentiated from contagious ecthyma (Orf), which is caused by a para pox virus (PPV), papillomavirus infections and insect bites. Several diagnostic methods are available for the diagnosis of Camel pox (Pfeffer et al., 1998) , but it is preferred to use more than one test for confirmatory diagnosis.
CMLV has also been detected by isolation and transmission electron microscopy (TEM) of the camel tick, Hyalommadromedarii (OIE, 2008). Para pox viruses and papillomaviruses have also been associated with skin infections of camel similar to Camel pox lesions (Renner-Muller, 1995; Munz, 1997) . Therefore, these infections cannot be differentiated solely on clinical signs. However, Camel pox is diagnosed based on clinical signs, epizootiological and pathological findings, virus isolation, electron microscopy and genus-specific antigen capture ELISA (Johann and Czerny, 1993; Al-Ziabi et al., 2007) . Camel pox could be differentiated from other OPXV and PPV infections by the use of restriction enzyme analysis (REA) (Murphy et al., 1999) . Recently, C18L gene based speciesspecific PCRs (in conventional and real-time formats) have been developed to differentiate CMLV from BPXV (a regional isolate of VACV) and other OPXVs (Balmurugan et al., 2009).
Transmission Electron Microscopy
Transmission electron microscopy is a rapid method to demonstrate OPXV in scabs or tissue samples. The laboratory confirmation of Camel pox occurs through the demonstration of the characteristic brick-shaped ortho pox virions in skin lesions, scabs or tissue samples (Al-Ziabiet al., 2007). The virus is distinct from ovoidshaped PPV, the etiological agent of camel contagious ecthyma (Orf). High concentration of virus in the sample is required for positive diagnosis and it is not possible to differentiate CMLV from other OPXV species. However, TEM is currently the best method for distinguishing clinical cases of Camel pox and Orf caused by Camel pox and PPVs, respectively, although the viruses can be differentiated by serological and PCR assays (Mayer and Czerny, 1990 ).
Immunohistochemistry
Camel pox can be confirmed by immunohistochemical demonstration of the Camel pox antigen (OPXV fusion protein) in scabs and pox lesions in tissues (Nothelferet al., 1995) . It is a fast method and can be used in lieu of TEM to establish a tentative diagnosis (Wernery and Kaaden, 2002) . In addition, the paraffin-embedded samples can be stored for a long period, enabling future epidemiological and retrospective studies. Monoclonal and polyclonal antibodies can be used. However, almost any polyclonal antibody against VACV is likely to produce results in this test, as there is greater degree of similarity between VACV and CMLV (Nothelfer et al., 1995) .
Virus Isolation
Embryonated Chicken Eggs
Camel pox virus can be isolated on the CAM of 11-13-day-old embryonated chicken eggs. The eggs should be incubated at 37 o C, and after 5 days characteristic dense, greyish white pock lesions are observed on the CAM. CMLV does not cause the death of inoculated embryonated chicken egg. The optimum Temperature for the formation of pock lesions is 38.5 o C. If the eggs are incubated at 34.5 o C, the pocks are flatter and a hemorrhagic center may develop (Tantawi et al., 1974) .Opaque white proliferative pock lesions of approximately 0.5-0.6 mm diameter were demonstrated on the CAM on the fifth day without any hemorrhagic lesions but with stunted growth (Chauhan and Kaushik, 1987; Marodam et al., 2006) . Characteristic long, opaque, white proliferative pock lesions have been produced when Vero cell-adapted virus was inoculate onto CAM (Marodam et al., 2006 ).
Cell Cultures
Various cell lines are susceptible to CMLV including HeLa, GMK-AH1, BSC-1, WISH and Vero. CMLV can also be propagated in MA-104 and MS monkey kidney and baby hamster kidney cells. Primary cell cultures such as lamb testis, lamb kidney, camel embryonic kidney, calf kidney and chicken embryo fibroblast can also be used (Tantawi et al., 1974) . CMLV shows typical cytopathic effects on a wide variety of cell cultures. Intra-cytoplasmic eosinophilic inclusion bodies, characteristic of pox virus infection, may be demonstrated in infected cells using hematoxylin and eosin staining. Pox viruses are epitheliotropic, and both VACV and CPXV have the ability to infect raft cultures of human keratinocytes. Interestingly, CMLV also has the ability to infect human keratinocytes even though the CMLV is restricted to camels. Unlike VACV or CPXV, which have wider host specificity, CMLV has also been shown to infect HEL fibroblasts. The changes in CMLV-infected rafts were cytopathic and are identical to those described for epithelium isolated from infected camels (Duraffou ret al. 
Serological Tests
A set of serological tests including haemagglutination (HA), haemagglutination inhibition, virus neutralization test (VNT), indirect ELISA, complement fixation, and fluorescent antibody tests/assays are available for the detection of antibody to CMLV (Balamurugan et al., 2013) .VNT and ELISA are the most commonly used and sensitive tests. VNT test is based on a reaction between the virus and specific antibody in the test serum. Virus and products containing a neutralizing antibody were mixed under appropriate conditions and then inoculated into cell culture. The presence of unneutralized virus was detected by plaque formation (cytopathic effect). A loss of infectivity was caused by interference by the bound antibody with any of the steps leading to the release of the viral genome from the host cells including attachment, infection, or viral release. On the other hand, ELISA is developed for the detection of total IgG and IgM antibodies to camelpox virus in camel sera and for identifying the seroreactive antigens of the virus. It is a simple method which can successfully be applied for retrospective and also for epidemiological investigations. The test is more sensitive than virus neutralization (VNT) (Azwai et al., 1996) .
Serum Neutralization Test
Neutralization is the most common and confirmatory test for the diagnosis of OPXV infections. Commonly, the test sera are titrated against a constant CMLV (OIE, 2008).
Fluorescent Antibody Test
Fluorescent antibody testing also determines the status of antibodies in camels infected with CMLV. Although, there has been crossfluorescence between virus and antisera of members of the OPXV group (including H 520 CMLV, VACV and CPXV), other related viruses such as capri pox, avi pox and PPVs show no cross-fluorescence in indirect fluorescent antibody test (Davies et al., 1975) .
Enzyme linked immunosorbent assay
ELISA and Western blotting have been developed recently for the detection of IgG and IgM antibodies to CMLV in camel sera and OPXVs can be differentiated from PPV infections in camels (Azwai et al., 1996) . As ELISA is simple, it can successfully be applied for retrospective and also for epidemiological investigations. The test is more sensitive than virus neutralization (VNT), HA inhibition, PHA and indirect fluorescent antibody tests for detecting antibodies to VACV and monkey pox virus (MPXV) (Marennikova et al., 1981) . Furthermore, VNT used for the detection of OPXV infection do not measure antibodies to envelope antigens, which are the prime agents in CMLV pathogenesis. In such instances, specificity of a test is of major importance to differentiate OPXVs and PPVs, which are known to cause similar pox -like lesions in camels (Jezek et al., 1983; Munz et al., 1986) . Likewise, 95% prevalence of Camel pox antibodies in camels from Kenya, Somalia and Sudan has been reported using ELISA, in which semi-purified CMLV antigen was, employed (Pfahler et al., 1986) . Later, in order to increase the specificity of ELISA for CMLV, a purified CMLV was used in ELISA, which resulted in low background signal with the negative control camel sera. Therefore, like in other disease, use of purified antigen in CMLV-ELISA has to be employed (Azwai et al., 1996) .
Western Blot Analysis
One step ahead of ELISA, Western blotting is applied for the confirmation of the specificity of the ELISA. When blotting pattern of MPXV, VACV, BPXV, CPXV and ectromelia viruses were compared, three characteristic bands of MW 23, 31 and 35 kDa for CMLV were obtained and which enabled to differentiate CMLV from the above listed OPXVs (November et al.,1989) . CMLV is identified from the VACV group by the absence of a 23 kDa protein band and is distinguished from all others by possessing 31 and 35 kDa protein bands. Although the 23 kDa CMLV band has been found in other OPXVs, it is absent in MPXV (human, and monkey isolates). 31 and 35 kDa proteins are present in all CMLV-positive camel sera (Azwai et al., 1996) .
Restriction Enzyme Profiling
Restriction enzyme analysis of viral genomic DNA allows comparison of CMLV isolates. The genome of CMLV is completely sequenced as the virus is closest to VARV. Examination of the genome organization of CMLV has revealed a distinct pattern after Hind III digestion. Comparative RE analyses of genomic DNA of five isolates of camels from different geographical regions of Africa and Asia using Hind III and Xho I demonstrated minor differences between them, which is similar to the conclusions drawn for CMLV isolates from Dubai but was contrary to the RE profile of VACV strains (Pfeffer et al., 1995; Renner-Muller, 1995) .
Polymarase Chain Reaction
PCR is a fast and sensitive method for the detection of OPXV DNA. Electron microscopy is a quick and less sensitive technique for pox virus diagnosis. But the disadvantage is that the equipment may not always be available in all laboratories. Virus isolation and identification is a sensitive method, but it is not rapid. Virus isolation in cell culture detects only live virus particles, and therefore particles that have been inactivated during processing of scabs or transportation to the laboratory may not be detected, therefore, many scab specimens are PCR positive but virus isolation negative (Sullivan et al., 1994 ).
PUBLIC HEALTH SIGNIFICANCE
Human cases of Camel pox have been described as rare or inexistent. Indeed, few articles reported individuals with lesions on the arms, or ulcers on the lips and in the mouth (from drinking milk of infected animals), but they all remained unconfirmed (Kriz, 1982) . However, recently, Camel pox has been described as a possible zoonosis with three human cases identified and laboratory confirmed in India (Bera et al., 2011) . These camel handlers, in direct contact with came pox -infected animals, developed skin lesions localized on the fingers and the hands. Identification of CMLV as the causative agent was made (i) based on the detection of Camel pox neutralizing antibodies in serum samples of the three suspected cases, (ii) by amplification of a CMLV specific gene (C18L), and (iii) by further amplification and sequencing of other genes whose sequences were confirmed to match those of CMLV. These findings should be taken into consideration in the actual context of increasing number of OPV infections in humans and animals. However, came pox appears largely restricted to camels, and seldom produces clinical disease in humans. Reports of human came l pox cases either confirmed or not by virological tests, have suggested a mild course of disease even though CMLV is genetically more closely related to VARV than to other OPVs (Al Zi'abiet al., 2007).
CAMEL POX STATUS IN ETHIOPIA
Camel pox is one of the most important infectious diseases of camels in Ethiopia. The disease has been reported from Oromia, Afar, Somali, and Amhara regional states. InEthiopia, a clinical prevalence ranging from 0.45% to 14.2% has been reported in different parts of the country (Demeke, 2002; Megerssa, 2010; Ayeletet al., 2013) . Most of these studies have reported that the disease commonly affects young immature camels and the incidence is higher during the rainy season. Recently, the national veterinary institute has developed a new attenuated vaccine which provides a protection for a year. Currently, about one million dose of the vaccine is distributed to major camel producing parts of the country including Somali, Borena and Afar (Personal communication).
CONCLUSION AND RECOMMENDATIONS
Camel pox is an economically important contagious skin disease of camelids caused by Camel pox virus and is characterized by mild local skin infection and less common severe systemic infections. The disease is confined to camel-rearing belts particularly in developing countries like Ethiopia and causes economic impact due to considerable loss in terms of morbidity, mortality, loss of weight and reduction in milk yield. Camel pox virus was earlier thought to be a zoonotic agent but so far little evidence has been documented from Somalia and India. Although the disease can be diagnosed based on clinical signs, the similar confounding skin lesions necessitate identification of infection by molecular biology based diagnostic techniques, like restriction enzyme analysis of the virus genome and specific genes, genus-and species-specific diagnostic PCRs including real-time quantitative PCR, and sequence and phylogenetic analysis for differentiation of Camel pox virus. Both inactivated and live attenuated vaccines are available in some countries. However, live vaccines are preferred as they provide longlasting immunity. Considering the emerging nature of the virus and the economic impact caused in the camel industry and pastoralists, the control and eradication of the disease by routine epidemiological surveillance and sensitive and specific test is of paramount importance. Based on the above conclusion the following recommendations are forwarded:
 Regular Vaccination of camels particularly the young  To reduce the impact of the disease in endemic areas, community awareness on risk factors is needed.  Camel herders should be aware about the zoonotic importance of camel pox. Routine epidemiological surveillance of the disease is needed.  Validating easy, rapid, cheap and accurate diagnostic technique that can be used at field condition is needed.  Further study on zoonotic aspect of this disease is highly encouraged.
